ABRASIVE MATERIALS.

By Doucras B. STErRrETT.

INTRODUCTION.

The abrasive materials that are included in this report are as fol-
lows: Oilstones and seythestones, grindstones and gufpetones, buhr-
stones and millstones, pumice, infusorial earth and tripoli, erystal-
line quartz and feldspar, garnet, corundum and emery, carborun-
dum, crushed steel, and artificial corundum. Of these materials,
there is in some cases but a small part of the entire production that
is actually used for abrasive purposes, and in the following report
there is ineluded, with the exception of infusorial earth ancf tripoli,
only that portion of the production that is actually used for abrasive
gjrposea. Thus,under grindstones and pulpstones, which are obtained

om sandstone, only a small percentage of the stone that is quarried
is used in the manufacture of these abrasives, the remainder being
used for buildinﬁ purposes. This is also true of certain of the mate-
ials from which oilstones and seythestones are manufactured. In
the case of buhrstones and millstones, the larger part of the material
that is taken out from the quarries is used in the manufacture of
these stones. All of the pumice is used for abrasive purposes in one
form or another. Of the crystalline quartz that is mined in the
United-States, only a very small part is used for abrasive purposes,
and this is also true of feldspar. All of the garnet that is mined,
except that which is of value as gems, is used as an abrasive mate-
rial, and this is also true of corundum and emery.

Descriptions of the different abrasives have appeared in preceding
reports of this Bureau. Thus, oilstones and whetstones were de-
seribed fully in the report for 1901, and grindstones, buhrstones,
millstones, and infusorial earth and tripoli in the reports for 1900
and 1901. Deposits of infusorial earth, in Pinal County, Ariz., were
described by Mr. W. P. Blake® in 1902. Pumice was treated in
the report for 1901, and artificial abrasives in the same report. In
the report for 1903 an article on carborundum by Mr. F. A. J. Fitz-

Id was quoted from the Iron Age!? and also an abstract on
crushed steel, from the Proceedings of the American Association for
the Advancement of Science.®

More or less brief descriptions of the natural abrasives will be
found in The Non-Metallic Minerals, by Mr. George P. Merrill.¢
Corundum has been treated in the first volume of the North Carolina
Geological Survey and also in Bulletin No. 269 of the United States
Geological Survey .

The features of the year in the production of abrasive materials
were the further decrease in the production of grindstones and pulp-
stones and the lowest recorde re for corundum and emery.
The latter is offset by the increased quantity of artificial abrasives,
the alundum or artificial corundum output being the largest so far
recorded, and carborundum being stronger than in 1905, though

aAm. Inst. Min. Eng., February meeting, 1902.

BIron Age, October 15, 1903,

¢ Proec. Am. Assn, Adv. Bri., Pittsburg meeting, 1903,

d Merrill, Gaowe P., The Non-Metallic Minerals, 1904.

¢ Ann. Rept. North Carolina Geol. Surv., vol. 1, 1905; Bull. U. B, Geol. Burvey No. 269, 1805.
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production of 1904. All of the other natural

still below the lar%:aa
isted in these tables showed an increased value

abrasive materials
in 1906 over 1905.

The total value of the natural abrasive materials produced during
1906 was $1,473,393, as compared with $1,427,980 in 1905, an
increase of $45,413. There are given in the following table the
values of the different abrasive materials produced in the United
States from 1902 to 1906:

Value of abrasives produced in the United States, 19021906,

Kind of abrasive, 1902, 1903. 1904. 1806, 1906,
Oilstones and seythestones .. ........... §221, 762 §366, 867 $188, 085 5244, 546 $268, 070
Grindstones and pulpstones. . ............ 667,431 721, 446 881,527 777, 606 744, 504
Buhrstones and millstones. . 50, 808 52,552 47,338 a7,974 48, 590
e o R e B R et 3 2,750 2, 666 5,421 5,540 16, 750
Infusorial earth and tripoli.. 53,244 76,273 44, 164 64, 637 72, 108
Crystalline quartz........ 84, 335 6, 608 @ 74, B850 a 88, 118 a 121,071
(40 5 o 1| SUSEREE e (S BN DO e e 132,820 142, 500 117, 581 148, 096 157,000
Corundum and emery . .. ..cocecaiacaiaan 104, 605 64, 102 57,235 61, 464 44, 310

Total. . ooiioerrismnssmzazamiazain:]| 1,826,706 | 1,493,303 | 1,407,101 | 1,427,980 1,473,303

a Including feldspar used for abrasive purposes.
There were 25 different States which contributed to the production
of natural abrasive materials in 1906, and they are given below in the
order of the importance of the value of their respective productions,
together with the kind of abrasive mined:
List of States producing abrasives in 1906.
1. Omi0; Grindstones, pulpstones, cilstones and | 13. NEBRASKA: Pumice.

scythestones. c
2. NEW YoRK: Millstones, infuserial earth, and

emery.
3. ArgaNBas: Oilstones.
4, MicHIGAN: Grindstones and w?hestunas.
5. CoNngcTicUT: Infusorial earth and erystal-
line quartz.
6. Missouri: Grindstones and infusorial earth.
7. MiNsNEsoTA: Feldspar.
8. NEw Hampsmiig: Scythestones,
9, MASSACHUSETTS: Emery.
10. VERMONT: Scythestones.
11. INDIANA: Scythestones.
12, WesT VIRGINIA: Grindstones.

Vierainia: Millstones.
PENNSYLVANLA: Millstones, erystallinequartz,
and garnet.

. CALIFORNIA: Infusorial earth.
. Wisconsiy; Crystalline quartz.
. ILmois: Infusorial earth.

. NorrH CARoLINA: Millsiones,

. KENTUCKY: Infusorial earth.

. MARYLAND: Infusorial earth.

. GEORG1A: Infusorial earth.

. MONTANA! Grindstones.

- KANSAS:
. WyoMING: Grindstones.

Emaery.

- In 1905 there were 23 States that contributed to the production of

abrasive materials. Of these South Dakota and Idaho had no

Tro-

duction in 1906, while Illinois, Kansas, Kentucky, and Maryland are

new on the list.

The total value of the artificial abrasives manufactured during 1906
amounted to $777,081, as compared with $701,400 in 1905, an increase
of $75,681. In &:.Ia,ntity' the total production in 1906 amounted to

POURLE,

11,774,300
11,870,380 in 1904.

as compared with 9,820,000 pounds in 1905 and
This is an increase of 1,954,300 pounds over 1905

and a decrease of 86,080 pounds from the large production of 1904.
The guantity of artificial abrasives—ecarborundum, crushed steel, and

alundum (artificial

corundum)—yproduced in the United States during

the last five years is shown in the following table:
Artificial abrasives produced in the United States, 1902-1906, in pounds.

Kind of abrasive. 1902,
CREBOIIANIN -2 = e vevsssnssitani Pavmnid 3,741,500
Crashed eteel. - il eI G 735, 000
Alundum (artificial corundum). ... |l

1903, 1004, 1905. 1006,
4,750,890 | 7,060,380 | 5,596,000 | 6,225,300

755,000 | 790,000 | 612,000 837,000
.| 4,020,000 | 3,612)000 | 4,712,000
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The total estimated value of all abrasive materials consumed in the
United States for the years 1902 to 1906, inclusive, are given in the
table following:

Total value of all abrasive materials consumed in the United States, 1902-1906.

Natural | Artificial
Year. abrasives, | abrasives, | TUPOTES. | Jopne

$300,245 | $426,736 | 82,143,730
608, 693

BUHRSTONES AND MILLSTONES,
PRODUCTION.

The production of buhrstones and millstones in the United States

m:milﬁmi was valued at $48,590. This is an increase of $10,616,

DI;E the value still falls below that for 1901, 1902, and 1903, all of

were over $50,000. The production came from 22 producers

N rth followmg 4 States: New York, 14 producers; Virginia, 3;
orth C '

; and Punnsylvama 3, Though stone suitable for
duction from them reported to this office.

s ami nnﬂstone’s is found in other States there was no pro-
In the following table are %ven the values, by States, of buhrstones

and mﬂlstones produced in the United States from 1902 to 1906:
Value of buhrstones produced in the United States, 1902-1906, by States.
State. 1602, 1003, 1004. 1905. 1906,

NOW YOTK. <. oocouemieeeeeiaeiansinnaaeiseee ... 530,570 | 335,441 | 824,585 | 25,015 | s28,848
: o] LGS OBIZ|  ATIe| 888 | 161
North Carolina and Vermont. ... ... ... ... 6,825 | 5902 | a6,500| o2.52| al.507
T § 1 R S N 1,078 1,397 1,494 1,351 2624
IO e A & w38 B s 50,808 | 52,562 | 97,338 | 47,074 | 48,500

@ No production of buhrstones from Vermont in 1904, 1005, and 1906.

The following table gives the value of buhrstones produced in the
United States since 1880:

Value of buhrstones produced in the United States, 1880-1906. .

M e sner s It Do ceioiggy
e R 22, 542
Waser. ot 2ine. oS00 50T
B 25, 932
IR Y s e B0
L S RS LR L B
80005 U ol T S R ey
BOOLSE r (o BT ke
T RGP AR o AT | e 59, 808
Lo AT R ey 52, 552
B e 37, 338
i e U e L 37, 974
AR MR G S et







1905 ......short tons.. 1,644  $149,153
906" ... .S doe. .. 2,274 204,973

: in the United
rt tons va.lued at $121 671
at 388,118, in 1905. ThlB
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an increase of 5,043 tons in quantity and of $33,553 in value. In
quantity the production was exceeded only by that of 1903, which
was 31,940 tons, while the value was greater in 1906 than for any pre-
vious year. There was a large increase in the production of agm-
sive feldspar, which figures prominently in the total production.
The production of crystalline quartz in 1906 was obtained from the
following States, named in order of their relative importance and
with the number of producers in each: Connecticut, 3; Pennsylvania
1; Wisconsin, 1. In the following table is given the quantity an

value of erystalline quartz produced in the United States from 1895
to 1903, inclusive, and of erystalline quartz and feldspar for the
yvears 1904 to 1906:

Production of crystalline quartz, 1895-1906.

1896 ..... short tors. . 9, 000 $27,000 | 1901 ..... short tons. . 14, 050 $41, 500
IR0 = bes . ot do.... 6,000 18,000 | 1902 _.._.....: do.... 15,104 84, 335
15 ;T NN do.... 7,500 22,500 | 1908 ... .. do.... 8,938 76, 908
IROB i do.... 8,312 23,990 | 1904 . _ . ... do....e31, 940 a74, 850
L7 e e do.... 13,600 39,000 | 1905 ... .......do....a19,039 a88 118
IO ST Ll e ::Io. ... 14,461 40,705 11906 ... .... ..do....a24 082 a]21,671
GARNET.
PRODUCTION.

The production of abrasive garnet in 1906 in the United States
- amounted to 4,650 short tons, valued at $157,000. This falls short
by 400 tons in quantity, but exceeds in value i:>y $8,905 the produc-
tion for 1905, which amounted to 5,050 short tons, valued at $148,095.
In quantity and value the production is the next largest recorded,
being exceeded only in 1905 in quantity and in 1901 in value. The
average price per ton was $33.77, which is the highest since 1902, and
isal increase over $29.32 in 1905. The production came chiefly
from Eew York, with part from Pennsylvania.

No production of garnet was repo from North Carolina in 1906,
though it is expected there will be large production in 1907. Accord-
% to reports,? the mine in Madison County owned by Mr. F. O.

erden, of Philadelphia, Pa., is being operated with an estimated
production of 125 tons of garnet per month. The mine is to be
equipped with steam drills and lighted by electricity, and it is hoped
the output will be greatly increased. The product from this mine is
used chiefly for commercial purposes, though it is said several very
fine clear stones have been found.

In the following table are given the quantity and value of the
abrasive garnet produced in the United States since 1895:

Productipn of abrasive garnet, 1895-1906.

1895 ..... short tons.. 3, 325 $95,050 | 1901 ..... short tons. . 4, 444 $158, 100
NG . oo 0.... 2,686 68,877 | 1902 .......... do.... 3,926 132, 820
IR oo ane do.... 2,554 80,858 | 1903 .......... do.... 3,950 132, 500
11, e e dos .. 2,967 86,850 | 1904 .......... do.... 3,854 117, 581
i R do.... 2,765 98 3256 | 1906 .......... do.... 5, 050- 148, 095
1000 o2l do.... 3,185 123,475 | 1906 .. ... ..... do. 4, 650 157, 000

a Includes feldspar used for abrasive purposes. b Eng. and Min. Jour., August 10, 1907,
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IMPORTS.

The imports consist prineipally of pulpstones and a few grindstones
for use in glass and optical trades; they are obtained from Newcastle-
upon-Tyne and from Wales and Scotland. The value of these
imports amounted to $134,136, as compared with $113,752 in 1905.
No distinction has been made between finished and unfinished prod-
ucts since 1883. The value of the imports of pulpstones and grind-
stones has shown a steady increase during the last five years and are
given in the following table:

Value of grindstones tmported and entered for consumption in the United States, 1902-1906.

L O e P SLS Yo e S L FI6-0060F 2006t ot Sthene cadeen s $113, 752
WO e S e TS I b e e 134, 136
11 RS e R S 93, 162

CANADIAN PRODUCTION.

The value of production of grindstones in Canada during 1906
amounted to $61,624, as compared with $57,200 in 1905. The
value per ton of the product was but slightly greater than that for
1905, though much better than in 1904. In the following table are
given the quantity in short tons, value, and average value per short
ton of the Canadian production of grindstones during the last four
years:

Production of grindstones in Canada, 1903-1906, in short tons.

Average
Year. (%l.lf‘n' Value. value
AN per ton. .
e B T S l 5,538 | 848,302 $8.73
L I s e O e 4, 500 42,782 0. 49
L e e SR i R e i s O i L S TR S e e e S e 5,172 i 1L 06
e e L S S o b, hdb i1, 624 1L 11
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production and are largely offset by exports of the Arkansas oil-
stones and the New Ha,mgshire scythestones. The value of these
exports can not be given, however, since no separate record is kept
for them. The following table shows the total value of all kinds of
hones, oilstones, and whetstones imported into the United States in
the last five years: ‘

Value of imports of hones, oilstones, and whelstones, 1902-1906.

Y R et e el S g LT T A st $65, 753
T RS S T TR e I 83, 863
s 61, 609




